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INTRODUCTION 


A complete  resurvey  of  the  geology  and  mineral  re- 
sources of  Fayette  County  was  made  between  1930  and  1935  by 
S.  H.  Cathcart,  W.  0.  Hickok,  IV,  and  F.  T.  Moyer.  This  pre- 
liminary report  and  map  are  issued  in  advance,  pending  the 
completion  of  the  report  and  its  publication.  The  final  text 
when  published  will  contain  detailed  information  on  the  struc- 
ture and  stratigraphy  of  the  formations  and  will  give  the 
results  of  studies  on  all  the  mineral  resources,  with  many  new 
analyses  of  coal,  clay,  and  limestone.  The  economic  geology 
and  structure  map  to  accompany  the  final  report,  will  be  on  a 
one-mile-to-the  inch  scale  and  will  show  the  outcrops  of  all 
workable  coal  beds  and  the  lay  of  the  Pittsburgh  and  Upper 
Freeport  coal  beds  by  20-  and  50-foot  structure  contours 
respectively. 

Until  final  publication,  the  manuscript  text  and 
map  will  be  available  for  consultation  at  the  offices  of  the 
Pennsylvania  Topographic  and  Geologic  Survey. 

PHYSIOGRAPHY 

Fayette  County  lies  within  two  sections  of  the  Appal- 
achian Plateaus  Province.  The  mountainous  eastern  half  of  the 
county  forms  part  of  the  Allegheny  Mountains  Section  with  its 
characteristic  parallel  high  mountain  ridges,  and  the  lower 
western  half  lies  in  the  Kanawha  Section,  typically  a mature, 
gently-rolling  upland  dissected  by  steep-sided  stream  valleys. 

Laurel  Hill  and  Chestnut  Ridge  in  the  eastern  half  of 
the  county  trend  approximately  N30°E  and  are  separated  by  the 
Ligonier-Ohiopyle  Valley.  In  the  extreme  southeast  corner,  a 
small  part  of  Turkeyfoot  Valley  lies  between  Laurel  Hill  and 
Youghiogheny  River.  The  dissected  mature  plateau  west  of 
Chestnut  Ridge  may  be  called  part  of  the  Monongahela  River  Valley. 


The  county  is  drained  by  the  Monongahela  and  Youghio- 
gheny  rivers.  Both  rivers  flow  northward. 

STRUCTURE 

The  rocks  of  Fayette  County  have  been  pressed  into  a 
series  of  parallel,  open  folds,  very  pronounced  and  steep  in 
the  eastern  half  and  more  rolling  in  the  western  half.  As  is 
characteristic  of  the  Allegheny  Mountains  Section,  the  mountains 
are  anticlinal  and  the  valleys  are  synclinal. 

The  major  structural  axes  from  east  to  west  are  as 
follows:  Johnstown  syncline,  Laurel  Hill  anticline,  Ligonier 

syncline,  Chestnut  Ridge  anticline,  Uniontown  syncline,  Fayette 
anticline,  Lambert  syncline,  Brownsville  anticline  and  Port 
Royal  syncline. 

Several  small  anticlines  and  synclines,  chiefly  in 
the  southern  part  of  the  Ligonier-Ohiopyle  Valley,  represent 
either  minor  folds  on  the  major  structures  or  the  dying  oxft  of 
structures  that  are  more  pronounced  to  the  south. 

JOHNSTOWN  SYNCLINE 

The  Johnstown  axis  lies  chiefly  east  of  Youghiogheny 
River  in  Somerset  County  and  is  present  in  Fayette  County  only 
at  Horseshoe  Bend,  two  miles  south  of  Confluence  and  at  Watson- 
dale  near  the  Pennsylvania-Maryland  State  line.  The  syncline 
has  a broad,  relatively  flat  bottom  and  rises  slightly  to  the 
south. 

LAUREL  HILL  ANTICLINE 

This  anticlinal  axis  enters  the  county  in  the  extreme 
northeast  corner  and  pursues  a southwest  course  approximately 
one-half  to  one  mile  west  of  the  main  crest  of  Laurel  Hill, 
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crossing  Youghiogheny  River  one-half  a mile  west  of  Bidwell, 
and  the  National  Pike  one  mile  east  of  Pike  School.  From  the 
National  Pike,  it  swings  due  south  and  leaves  the  county  at  the 
tri-state  corner  where  it  joins  onto  the  Briery  Mountain  anticline 
of  West  Virginia.  Three  structural  saddles  occur  along  the  axis; 
one  at  the  headwaters  of  Buck  Run,  six  miles  south  of  the  north 
county  line;  another,  one  mile  north  of  the  National  Pike  near 
Beaver  Creek;  and  the  third  at  the  south  county  line.  From  the 
Buck  Run  saddle,  the  strata  rise  250  feet  to  the  north  county 
line  and  170  feet  southward  to  a "high"  at  the  Maple  Summit 
School.  South  from  this  high  structural  point,  the  axis  is 
relatively  flat  with  a possible  minor  saddle  just  north  of 
Youghiogheny  River  and  a minor  high  near  Sugarloaf  Fire  Tower. 

From  this  point,  the  axis  dips  steeply  660  feet  to  the  Beaver 
Creek  saddle  and  then  rises  175  feet  to  a dome-like  high  at  the 
National  Pike.  South  from  the  pike,  the  axis  falls  425  feet  to 
the  south  county  line. 

Laurel  Hill  anticline  has  a broad,  rather  flat  crest 
one  to  two  miles  wide  with  steep  east  and  west  limbs.  The  east 
flank  has  a maximum  inclination  of  800  feet  to  the  mile  and  the 
west  flank  850  feet  to  the  mile. 

LIG0NIER  SYNC LINE 

The  Ligonier  axis  enters  the  county  from  the  north 
along  Indian  Creek  and  runs  southwest  through  Indian  Head, 
Stewarton,  Ohiopyle,  and  is  broken  just  north  of  Farmington  by 
a spur  from  the  Chestnut  Ridge  anticline.  The  synclinal  axis 
is  again  present  three  miles  west  of  Farmington,  from  which 
point  it  roughly  follows  the  course  of  Big  Sandy  Creek  to  the 
south  county  line. 

The  Ligonier  syncline  has  a broad,  rolling  bottom, 
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two  to  three  miles  wide  in  the  northern  and  southern  parts  of 
the  county.  The  middle  part  from  just  north  of  Ohiopyle  to 
Farmington  is  narrow  and  rises  400  feet  southward. 

Along  the  south  county  line  between  the  Ligonier 
syncline  and  the  Laurel  Hill  anticline  are  the  ends  of  the 
Preston  anticline  and  the  Kingwood  syncline,  both  prominent 
structures  in  West  Virginia . At  Five  Forks,  a small  anticlinal 
dome  on  the  slope  of  Laurel  Hill  anticline  has  a closure  of  120 
to  130  feet. 

CHESTNUT  RIDGE  ANTICLINE 

This  anticlinal  axis  enters  the  county  from  the  north 
just  east  of  the  crest  of  Chestnut  Ridge  and  more  or  less  follows 
the  crest  to  Youghiogheny  River  which  the  axis  crosses  l£  miles 
west  of  the  mouth  of  Indian  Creek.  Immediately  south  of  the 
Youghiogheny  the  axis  is  broken  by  a spur  that  swings  approxi- 
mately south  and  dies  out  in  the  vicinity  of  Fort  Necessity. 

The  main  anticlinal  axis  starts  again  half  a mile  west  of  the 
junction  of  Limestone  Run  and  Dunbar  Creek  and  again  follows 
the  crest  of  Chestnut  Ridge,  passing  slightly  west  of  Summit  and 
east  of  Wymps  Gap.  The  axis  leaves  the  county  half  a mile  east 
of  the  line  of  Monongalia  and  Preston  counties,  West  Virginia. 

From  a slight  saddle,  three  miles  south  of  the  north 
county  line,  the  axis  rises  35  feet  north  to  a possible  minor 
high  at  the  county  line  and  to  the  south  255  feet  to  a structural 
high.  From  this  point,  the  axis  dips  260  feet  southward,  gently 
at  first  and  then  more  rapidly  to  Limestone  Run  where  the  spur 
swings  south.  The  main  anticlinal  axis  is  found  half  a mile  west 
of  the  mouth  of  Limestone  Run  and  rises  1175  feet  to  the  beginning 
of  a high  point  at  Summit.  This  structural  high  extends  miles 
south  of  Summit  from  which  point  the  axis  dips  650  feet  to  the 
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south  county  line. 

The  crest  of  Chestnut  Ridge  anticline  north  of  the 
Youghiogheny  is  1 to  l£  miles  wide  and  relatively  flat  with  a 
gentle  east  flank  (maximum  dip  400  feet  per  mile)  and  a steep 
west  flank  (maximum  dip  1000  feet  per  mile).  South  of  Youghio- 
gheny River,  the  crest  is  narrow  and  has  steep  east  and  west 
flanks.  The  east  limb  has  a maximum  dip  of  900  feet  and  the 
west  limb  1800  feet  to  the  mile. 

UNIONTOWN  SYNCLINE 

The  synclinal  axis  enters  the  county  1$  miles  east  of 
Scottdale  and  plunges  south  through  Leisenring,  580  feet  to  a 
low  point  4 miles  north  of  Uniontown.  The  axis  then  rises  through 
Uniontown,  600  feet  to  a high  point  2 miles  south  of  Smithfield. 
Here  the  axis  is  broken  and  picks  up  again  three-fourthsof  a 
mile  to  the  east,  from  which  point  it  declines  70  feet  to  Cheat 
River  and  then  rises  30  feet  to  the  south  county  line. 

FAYETTE  ANTICLINE 

The  Fayette  axis  enters  the  county  one  mile  west  of 
the  mouth  of  Meadow  Run  and  follows  a sinuous  southwest  course 
until  it  enters  Greene  County  half  a mile  north  of  the  State  line. 

From  the  north  county  line,  the  anticline  has  a narrow 
crest  with  relatively  steep  flanks  and  the  axis  plunges  570  feet 
to  Redstone  Creek.  South  from  Redstone  Creek,  the  anticlinal 
crest  becomes  wider,  the  flanks  dip  more  gently  and  the  axis, 
while  still  dipping  southward,  undulates  through  a series  of 
minor  saddles  and  highs  to  Georges  Creek.  From  Redstone  to 
Georges  Creek,  the  axis  loses  170  feet  in  elevation.  Between 
Georges  Creek  and  Monongahela  River,  the  crest  of  the  anticline 
is  relatively  flat  and  narrow. 
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LAMBERT  SYNCLINE 


The  Lambert  syncline  joins  the  Port  Royal  syncline 
just  west  of  ’.Mckhaven.  Southward  it  plunges  380  feet  through 
Rowes  Run  to  a low  point  one  mile  north  of  Orient.  From  there 
it  rises  150  feet  to  Gates  where  it  leaves  the  county. 

This  syncline  has  a broad,  flat  bottom  with  a compara- 
tively steep  eastern  limb  (320  feet  to  the  mile)  and  a more 
gentle  west  limb  (150  feet  per  mile). 

BROWNSVILLE  ANTICLINE 

The  Brownsville  anticline  begins  l£  miles  northeast 
of  Gillespie,  but  is  not  a marked  structure  until  it  crosses 
Redstone  Creek,  where  there  is  a minor  high  point.  South  from 
Redstone  Creek,  the  axis  plunges  160  feet  gently  at  first  and 
then  more  rapidly  to  East  Riverside  where  the  structure  leaves 
Fayette  County. 

The  east  flank  of  the  anticline  is  steeper  than  the 
west  flank  with  respective  maximum  dips  of  150  and  100  feet  to 
the  mile. 

PORT  ROYAL  SYNC LINE 

This  synclinal  axis  enters  the  county  from  the  north 
at  Lutz  Run,  winds  through  Gillespie  and  Kenneth  and  leaves 
l£  miles  northwest  of  the  mouth  of  Redstone  Creek.  It  reBnters 
Fayette  County  at  the  west  end  of  Bridgeport  and  leaves  at 
Arensburg. 

From  a high  point  near  Gillespie,  the  axis  plunges 
100  feet  to  the  north  county  line,  while  to  the  south  it  plunges 
170  feet  to  Arensburg. 

From  the  Port  Royal  syncline,  the  strata  rise  to  the 
northwest  as  the  east  flank  of  the  Bellevernon  anticline,  the 


- 6 


axis  of  which  lies  1 mile  northwest  of  Bellevernon  and  three- 
fourthsmile  northwest  of  Fredericktown , Washington  County. 

FAULTS 

Faults  are  of  rare  occurrence  in  Fayette  County  and 
though  they  have  a negligible  part  in  the  regional  structure, 
they  may  seriously  affect  the  possible  natural  gas  reservoirs. 
The  following  observations  were  made  on  known  and  possible 
faulting  in  the  county. 

A small  fault  on  the  north  side  of  Middle  Run  in 
German  Township  about  half  a mile  east  of  Monongahela  River, 
shows  a 3^-foot  vertical  displacement  with  a N45°W  strike  and 
vertical  dip.  The  fault  is  approximately  parallel  with  and  100 
yards  southwest  of  a peridotite  dike  and  is  probably  associated 
with  the  intrusion. 

A second  fault  is  exposed  in  a roadcut  along  the 
National  Pike  It  miles  east  of  Hopwood.  The  strike  appears  to 
be  N30°E  and  the  dip  is  about  30°SE.  The  displacement  was  not 
determined . 

There  are  indications  of  a fault  along  the  Western 
Maryland  Railroad  track  in  the  Youghiogheny  gorge  about  0.7  mile 
south  of  the  water-pumping  station  opposite  South  Connellsville. 
Here  the  contact  of  the  Greenbrier  limestone  and  the  overlying 
Mauch  Chunk  shale  appears  to  be  displaced  35^  feet. 

Abnormally  steep  dips  in  the  Greenbrier  limestone 
quarry,  half  a mile  north  of  the  reservoir  in  Breakneck  Run  in 
southern  Bullskin  Township,  may  indicate  the  presence  of  another 
fault . 
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STRATIGRAPHY* 


Stratigraphic  Table 
Of  Exposed  Formations 


Thickness 
{ feet ) 

Recent 

Alluvium 

Quaternary  (or  Pleistocene) 

Carmichaels  80- 


Unconformity 

Permian 

Dunkerd 

Greene 

Washington 

Pennsylvanian 

Monongahela 

Conemaugh 

Allegheny 

Pottsville 


80  + 
400 


400 

640-740 ( ? ) 
220 
200 


Unconformity 


Mississippian 

Mauch  Chunk  200 

Loyalhanna  50 

Pocono  300 

Devonian 

Catskill  0-280 

Chemung  or 

post-Chemung  (exposed)  350- 


DISTRIRUTION  OF  FORMATIONS 

The  anticlinal  mountains,  Chestnut  Ridge  and  laurel  Fill, 
expose  the  oldest  rocks  of  the  county.  Where  Youghiogheny  River 
cuts  through  these  mountains,  the  lowest  exposed  rocks  are  of 
late  Devonian  age.  Along  the  crests  of  the  two  mountains, 
Mississippian  (Pocono  end  Mauch  Chunk)  and  Pennsylvanian 
(Pottsville)  rocks  are  exposed.  Pottsville  and  Allegheny  rocks 
crop  out  along  the  flanks  of  the  mountains,  but  on  Chestnut  Ridge 

*A  brief  summarj'  of  the  manuscript  on  the  stratigraphy  of  Fayette 
County  by  W.  0.  Hickok,  IV.,  Bradford  Willard,  and  Forrest  T. 
Moyer . 
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north  of  the  Youghiogheny  and  on  Laurel  Hill  south  of  the 
National  Pike,  they  form  the  crests  of  the  mountains. 

In  the  Ligonier-Ohiopyle  Valley,  Allegheny  and  Cone- 
maugh  rocks  are  exposed  except  along  the  Youghiogheny  where  the 
Pottsville  comes  to  the  surface. 

West  of  Chestnut  Ridge,  the  strata  in  the  Uniontown 
basin  and  in  the  River  or  Klondike  district  are  of  Monongahela 
and  Permian  age. 

Along  the  Fayette  anticline  (Brush  Ridge),  the  exposed 
rocks  are  of  Conemaugh  age  with  some  Monongahela  rocks  capping 
the  hills  in  the  southern  part.  Youghiogheny  River  and  Jacobs 
Creek  with  their  tributaries  expose  the  Allegheny  and  upper 
Pottsville  formations  where  they  cut  across  this  structure. 

Unconsolidated  sediments  of  Pleistocene  and  Recent  ages 
occur  along  the  Monongahela  and  Youghiogheny  Rivers. 

DESCRIPTION  OF  EXPOSED  FORMATIONS 
Recent 

Along  the  major  streams  and  rivers  unconsolidated  gravel, 
sand  and  silt  are  found  in  the  flood  plains  and  in  some  places  form- 
ing low  terraces  above  the  flood  plain. 

Pleistocene 

The  Carmichaels  is  the  oldest  of  the  unconsolidated 
deposits  and  consists  of  gravel,  sand,  silt  and  clay.  It  occurs 
in  abandoned  meanders  of  the  Monongahela  and  Youghiogheny  Rivers 
at  considerable  elevation  above  the  present  drainage.  This  deposit 
has  been  reported  up  to  80  feet  thick,  but  commonly  is  less. 

Permian 

Permian  rocks  are  subdivided  into  the  Greene  and  Wash- 
ington groups.  The  base  of  the  Greene  group  is  the  top  of  the 
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Upper  Washington  limestone  which  is  fairly  prominent;  and  the 
base  of  the  Washington  group  is  the  top  of  the  Waynesburg  coal 
bed . 

The  Permian  rocks  are  found  in  the  Uniontown  basin  and 
in  the  River  or  Klondike  district  with  the  Greene  group  present 
only  in  the  River  district. 

The  thickness  of  the  Greene  group  remaining  is  approxi- 
mately 80  feet  and  the  thickness  of  the  Washington  group  is  400 
feet . 


The  Permian  rocks  are  composed  chiefly  of  shale  and 
sandstone  and  a fair  amount  of  limestone.  There  are  several 
sporadic  coal  beds,  of  which  the  Waynesburg  A and  B beds  and  the 
Washington  coal  bed  are  locally  minable. 

The  important  members  are  as  follows: 


Greene  Group 

Dunlap  sandstone 

Washington  Group 


Thickness 
( feet ) 


10-35 


Above  top  of 
Waynesburg  coal 
( feet ) 


Upper  Washington  limestone 

5-20 

400 

Brier  Hill  sandstone 

10-30 

370 

Jollytown  coal 

1- 

340 

Davistown  sandstone 

10-30 

320 

Middle  Washington  limestone 

2-10 

285 

Upper  Marietta  sandstone 

0-25 

260 

Washington  A coal  and  clay 

0-10 

250 

Middle  Marietta  sandstone 

5-30 

225 

Blacksville  limestone 

5-20 

210 

Lower  Marietta  sendstone 

0-15 

200 

Lower  Washington  limestone 

2-17 

185 

Washington  coal 

1-4 

170 

Washington  sandstone 

0-35 

150 

Little  Washington  coal 

0-4 

135 

Upper  Mannington  sandstone 

5-20 

120 

Waynesburg  B coal 

i-2 

115 

Calvin  Run  limestone 

0-12 

75 

Waynesburg  A coal 

1-5 

60 

Mount  Morris  limestone 

0-10 

50 

Mount  Morris  sandstone 

0-7 

45 

Lower  Mount  Morris  limestone 

0-10 

40 

Waynesburg  sandstone 

10-45 

16 

Elm  Grove  limestone 

0-5 

13 

Cassville  shale 

0-25 

0 
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Pennsylvanian  System 

Monongahela  formation.  This  formation  is  bounded  by 
the  top  of  the  Waynesburg  coal  bed,  and  the  base  of  the  Pitts- 
burgh clay.  It  is  dominantly  limestone,  but  contains  much  sand- 
stone and  shale.  The  workable  coal  beds  are  the  Waynesburg, 
Uniontown,  Sewickley,  Redstone,  and  Pittsburgh. 

In  the  River  or  Klondike  district,  this  formation  has 
a thickness  of  380  to  400  feet.  In  the  Uniontown  basin,  there  is 
question  of  the  identity  of  the  Waynesburg  coal  so  that  the  forma- 
tion may  be  455  feet  thick  or  only  345  feet  thick.  It  is  hoped 
to  settle  this  question  by  a paleobotanical  determination  of  the 
age  of  the  supposed  Cassville  shale  before  the  printing  of  the 
final  report.  In  this  preliminary  report,  the  400-foot  thickness 
of  the  Monongahela  formation  in  the  River  district  will  be  used. 

The  important  members  are: 


Waynesburg  coal 
Gilboy  sandstone 
Little  Waynesburg  coal 
Waynesburg  limestone 
Uniontown  sandstone 
Uniontown  coal 
Uniontown  limestone 
Arnoldsburg  sandstone 
Benwood  limestone 
Upper  Sewickley  coal 
Sewickley  sandstone 
Lower  Sewickley  coal 
Fishpot  limestone 
Redstone  coal 
Redstone  limestone 
Upper  Pittsburgh  sandstone 
Pittsburgh  Rider  coal 
Pittsburgh  sandstone 
Pittsburgh  coal 
Pittsburgh  clay 


Thickness 

Above  base 

(feet) 

Pittsburgh 

(feet) 

5£ 

390 

0-30 

370 

0-l£ 

355 

10-25 

315 

0-21 

305 

0-3£ 

295 

5-40 

265 

4-21 

255 

35-140 

150 

£-5 

148 

10-32 

124 

£-4 

120 

20-35 

95 

£-5 

75 

0-20 

65 

0-30 

40 

0-5 

35 

0-35 

15 

7-12 

3 

2-5 

0 
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Conemaugh  format ion.  The  top  of  the  formation  is  the 
base  of  the  Pittsburgh  clay  bed,  and  the  base  is  the  top  of  the 
Upper  Freeport  coal.  Shales  predominate,  but  there  are  prominent 
sandstone  beds  near  the  top,  middle  and  lower  parts  of  the  forma- 
tion. Several  red  shale  units  near  the  middle  of  the  formation 
and  some  fossilif erous  marine  limestones  in  the  lower  half  serve 
as  convenient  marker  units.  The  Harlem,  Bakerstown,  Lower  Bakers- 
town,  Brush  Creek  and  Mahoning  coal  beds  are  minable  locally. 

The  formation  thickBns  from  west  to  east  through  the 
county.  The  thickening  appears  to  occur  chiefly  in  the  section 
between  the  Lower  Bakerstown  and  Harlem  coals.  The  following 
table  shows  the  increase  in  thickness  from  west  to  east: 


Distance  above  top  of 
Upper  Freeport  coal,  in  feet. 


Strata 

Pittsburgh  coal 
Morgantown  sandstone 
Harlem  coal 
Bakerstown  coal 
Lower  Bakerstown  coal 
Upper  Freeport  coal 


Fayette 
anticline 
640 
425 
300 
190 
180 ( ? ) 

0 


Ligonier 

syncline 


250 

180 

0 


Johnstown 

syncline 

850 

525 

400 

270 

190 

0 


In  the  Ligonier  syncline,  the  strata  above  the  Salts- 


burg  sandstone,  and  in  the  Johnstown  syncline  all  strata  above 
the  Morgantown  sandstone  have  been  removed  by  erosion. 


The  important  members  are: 


Upper  Pittsburgh  limestone 
Lower  Pittsburgh  sandstone 
Little  Pittsburgh  coal 
Lower  Pittsburgh  limestone 
Connellsville  sandstone 
Clarksburg  coal,  Is.,  & red  sh. 
Morgantown  sandstone 
Barton  coal  and  limestone 
Birmingham  red  shale 
Harlem  coal 


Above  top  of  Upper 
Freeport  coal 
( feet ) 


Thickness 

Fayette 

Johnstown 

(feet ) 

anticline 

syncline 

0-2 

620 

20 

590 

0-1 

580 

0-2 

575 

50-30 

510 

2-30 

480 

50-80 

425 

525 

3-5 

410 

? 

10- 

400 

? 

2-3 

300 

400 

12  - 
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Ewing  limestone 
Pittsburgh  red  shales 
Saltsburg  sandstone 
Bakerstown  coal 
Cambridge  red  shale 
Woods  Run  Is.  (fossiliferous ) 
Lower  Bakerstown  coal 
Buffalo  sandstone 
Meyersdale  red  shale 
Brush  Creek  Is.  (fossiliferous) 
Brush  Creek  coal 
Upper  Mahoning  sandstone 
Mahoning  coals,  clay,  limestone 
& red  shale 

Lower  Mahoning  sandstone 
Uffington  shale 


5-10 

285 

390 

0-30 

275 

360 

80 

195 

275 

2-3 

190 

270 

0-12 

Ab  s ent 

250 

0-3 

? 

240 

0-2 

•> 

180 

10-40 

145 

150 

5-15 

140 

145 

1-3 

130 

130 

2-3 

120 

125 

20-40 

65 

85 

5-25 

45 

55 

10-50 

( 9-25 

5-40 

0-25 

0 

0 

Allegheny  formation.  The  formation  is  bounded  by  the 
top  of  the  Upper  Freeport  coal  and  by  the  base  of  the  Brookville 
clay.  The  upper  one-third  is  composed  almost  entirely  of  shale 
and  clay  and  the  lower  two-thirds  chiefly  of  sandstone  with  some 
interstratified  shale  beds.  The  minable  coal  beds  include  the 
Upper  and  Lower  Freeport,  the  Upper  and  Lower  Kittanning,  and  the 
Brookville-Clarion  bed. 

Generally  this  formation  has  a thickness  of  215  to  230 
feet.  Exceptional  thicknesses  were  observed  along  the  east  flank 
of  Chestnut  Ridge  where  exposures  show  the  formation  to  be  only 
155  feet  thick,  with  the  thinning  taking  place  below  the  Upper 
Kittanning  coal  bed. 


The  important  members 

are : 

Below  top  of 

Thickness 
( f eet ) 

Upper  Freeport  coal  3-6 

Upper  Freeport  clay  3-10 

Upper  Freeport  coal 
(feet) 

Chestnut  Elsewhere 

Ridge 

Upper  Freeport  limestone 

0-5 

12 

11 

Bolivar  fire  clay 
Butler  sandstone 

0-10 

5-15 

15 

Lower  Freeport  coal 

0-3 

50 

65 

Lower  Freeport  clay 
Lower  Freeport  limestone 
Freeport  sandstone 

3-8 

0-2 

10-30 

55 

60 

Upper  Kittanning  coal 
Upper  Westemport  sandstone 

0-3 

10-40 

95 
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Johnstown  limestone 
Middle  Kittanning  coal 

0-10 

0-1 

120 

Lower  Westernport  sandstone 
Lower  Kittanning  coal 

5-30 

2-5 

100 

140 

Lower  Kittanning  clay 
Clarion  sandstone 

3-6 

10-20 

115 

160 

Clarion  coal 

0-1 

175 

Clarion  clay 
Brookville  coal 

2-3 

2-7 

145 

205 

Brookville  clay 

5-15 

155 

220 

Pottsville  formation.  The  Pottsville  formation  lies 
between  the  Brookville  clay  and  the  Mauch  Chunk  red  shales.  It 
is  usually  a massive,  white,  coarse-grained  sandstone  and  con- 
glomerate that  is  divided  into  three  main  parts  by  the  Mercer 
and  ^uakertown  shale  horizons.  In  Fayette  County,  the  thickness 
averages  200  feet. 


Pottsville  formation  Thickness 

( feet ) 

Homewood  sandstone  30-75 

Mercer  shale,  coal  & clay  25-70 

Upper  Connoquenessing  sandstone  40-55 

Quakertown  coal  and  shale  0-20 

Lower  Connoquenessing  sandstone  40-60 


Mississippian  System 

Mauch  Chunk  formation.  This  formation  is  bounded  by 
the  base  of  the  Pottsville  formation  above  and  the  top  of  the 
Loyalhanna  calcareous  sandstone  below.  It  averages  200  feet 
thick  in  Fayette  County  and  is  divided  into  three  parts  by  the 
Greenbrier  limestone.  The  upper  member  consists  of  red  and  green 
shales  with  minor  amounts  of  buff  micaceous  sandstone.  The 
Greenbrier  limestone  or  middle  member  consists  of  interbedded 
dark-gray  fossilif erous  limestone  and  gray  shale  beds.  The  lower 
member  is  composed  of  red  and  green  shales  with  buff  micaceous 
sandstone. 

Thickness 

Mauch  Chunk  formation  (feet) 

Upper  member  130-150 

Greenbrier  limestone  5-40 

Lower  member  5-65 
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Loyalhanna  formation.  This  formation  lies  between  the 
red  Mauch  Chunk  beds  and  Pocono  sandstone  and  is  a grey,  highly 
cross-bedded  sandstone  with  a calcareous  cement  so  that  it  is 
really  a calcareous  sandstone.  Its  thickness  ranges  from  30  to 
70  feet  and  averages  50  feet.  Drillers  know  this  formation  as 
the  Big  Lime. 

Pocono  series.  This  series  is  predominantly  gray,  hard, 
coarse-grained  sandstone  with  some  conglomerate  beds,  but  the 
lower  part  contains  gray  and  drab  shale  beds  of  moderate  thickness. 
It  is  doubtful  because  of  incomplete  knowledge  of  the  makeup  of 
the  Pocono  in  Fayette  County  whether  the  series  can  be  divided 
into  the  three  usual  formations,  Burgoon  sandstone,  Cuyahoga  shale 
and  Berea  sandstone. 

The  following  section  was  measured  along  the  National 
Pike  1.3  miles  east  of  Hopw'ood.  The  section  is  not  complete  as 
the  top  of  the  Pocono  is  not  exposed. 

Feet 

Concealed 

30  Massive  gray  sandstone 
150  Concealed  (gray  sandstone) 

70  Very  massive  grey  sandstone 
4 Hard  gray  conglomerate 

8 Shale  and  sbaly  sandstone 

25  Massive  gray  sandstone 

Dark-gray  shale  ( fossiliferous ) Devonian 

~Tor? 

A good  exposure  along  the  Western  Maryland  Railroad  in 
the  Youghiogheny  River  gorge  on  the  west  flank  of  Chestnut  Ridge 
gives  the  following: 

Feet 

Loyalhanna  calcareous  sandstone 
55  Massive,  gray,  cross-bedded  sandstone 
30  Concealed 
3 Sandy  shale 
j 30  Weak  sandstone  and  shale 
240  J20  Sandstone  with  thin  shale  beds 

| 5 Shale  (plant  remains) 

25  Irregular-bedded  gray  sandstone 

30  Thick-bedded  gray  sandstone 
12  Sandy  shale 
[20  Massive  gray  sandstone 
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Feet 


Concealed 

350  J25  Shaly  sandstone  (Devonian  fossils) 

Concealed 

10  Gray  conglomerate  (Devonian?) 

In  this  ection  the  basal  Pocono  is  partly  concealed  and 
the  total  thickness  is  indeterminable.  The  gray  conglomerate  at 
the  bottom  of  the  section  is  tentatively  correlated  with  the 
"Berea"  sand  of  the  oil  and  gas  well  drillers.  However,  it  lies 
under  shales  in  which  Devonian  fossils  have  been  found  and  so 
is  probably  not  the  type  Berea  sand  of  Ohio  and  northern  Penn- 
sylvania . 

The  Pocono  series  in  Fayette  County  has  an  average 
thickness  of  300  feet  and  ranges  between  250  and  350  feet. 

Devonian  System 

Catskill  formation.  The  Catskill  continental  facies  is 
exposed  in  the  Youghiogheny  gorge  through  Laurel  Hill  in  the 
vicinity  of  Bidwell.  Here  is  a thickness  of  280  feet  of  red  shale 
and  sandstone  with  minor  beds  of  green  sandstone  which  directly 
underlie  the  Pocono  sandstone. 

On  Chestnut  Ridge,  the  Pocono  series  is  directly  under- 
lain by  strata  containing  fossils  which  Bradford  Willard*  of  the 
Pennsylvania  Geological  Survey  correlates  with  the  lower  Chemung 
of  Maryland  (Cayuta  age?).  About  250  feet  below  the  base  of  the 
Pocono  an  exposure  along  the  Western  Maryland  Railroad  in  the 
Youghiogheny  gorge  on  the  east  flank  of  Chestnut  Ridge  shows  130 
feet  of  reddish-brown  shales  interbedded  with  sandstone.  These 
strata  represent  the  Catskill  facies  and  are  of  late  Devonian 
age,  not  older  than  the  Chemung.  The  section  is  as  follows: 

*Bradford  Willard:  Catskill  sedimentation  in  Pennsylvania;  Bull. 

Geol.  Soc.  Am.,  vol.  44,  pp.  495-516,  1933.  N.B.  Subsequent 
studies  by  Willard  and  K.  E.  Caster  tend  to  show  that  these  may 
be  post-Chemung  in  age;  that  is,  very  late  Devonian. 
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Catskill  section  in  Youghlogheny  gorge 


Feet 

Concealed 

15  Reddish-brown  shale 
10  Concealed 

25  Hard,  brownish  sandstone 

20  Shale  and  concealed 

20  Hard  sandstone 

2 Shale 

5 Sandstone 

15  Reddish-brown  shale 

5 Massive  sandstone 

3 Red  clay  shale 

2 Cross-bedded  sandstone 

6 Massive  sandstone 

6 Red-stained,  gray  shale 

6 Massive  sandstone 

2 Sandy  shale 

1 Hard  shale 

1 Fissile  shale 

20  Massive  sandstone  with  three  6"  beds  of  clay 

shale 

18  Massive  sandstone 

Concealed 

These  beds  are  overlain  by  strata  bearing  marine  Devon- 
ian fossils  probably  of  post-Chemung  age.  The  succession  repre- 
sents an  interfingering  near  the  limit  of  Catskill  sedimentation. 

Chemung  or  post -Chemung.  As  given  before,  on  Laurel 
Ridge,  the  Chemung  is  separated  from  the  Pocono  by  the  Catskill 
series  while  on  Chestnut  Ridge  fossilif erous  Chemung  strata 
extend  up  to  the  base  of  the  Pocono.  The  following  sections  show 
the  character  of  the  exposed  upper  parts  of  the  Chemung  and  later 
marine  Devonian  in  Fayette  County: 

Section  along  National  Pike  east  of  Hopwood 
Feet 

25  Massive,  gray  sandstone  (basal  Pocono) 

25  Dark-gray  shale  (fossilif erous) 

Fault  displaces  strata 

15  Medium  to  heavy-bedded,  fine-grained  sandstone 
6 Shale  and  sandstone  ( fossilif erous ) 

8 Hard  sandstone 
6 Sandy  shale 
5 Iron-stained  shale 

4 Sandstone 

5 Sandstone  and  shale 

20  Shale  with  thin  sandstone  beds 
5 Brown  sandstone 
5 Shale  and  sandstone 
4 Hard  brown  sandstone 
20  Concealed 

10  Shale  and  gray  sandstone 
Cone ealed 
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The  position  of  the  following  section  along  the 


National  Pike  near  Summit  is  shown  by  calculations  to  be  about 
150  feet  below  the  Pocono  and  may  be  a continuation  of  the  pre- 
ceding section: 

Feet 

150-  Concealed  to  Pocono 

15  Gray  sandstone  with  minor  shale 

3 Quartz  conglomerate 

5 Conglomerate  storm  rollers  in  a very  pebbly  matrix 

2 Sandy  shale 

40  Thick-bedded,  fine-grained,  gray-brown  sandstone 
Concealed 


DESCRIPTION  OF  UNEXPOSED  FORMATIONS 
The  Devonian  system,  except  for  its  uppermost  beds,  is 
known  only  from  gas  wells  which  penetrate  it  to  a depth  of  several 
thousand  feet.  The  McC&nce  well  near  Ligonier  was  drilled  through 
the  entire  Devonian  and  approximately  725  feet  into  underlying  beds 
of  Silurian  age.  The  following  represents  approximately  the 
sequence  and  thickness  of  the  Devonian  strata  in  this  well: 


Devonian  Feet 

Chemung  and  post-Chemung  (including 

some  Catskill  facies)  3,000 

Portage  group 

Braillier  shale  1,850 

Harrell  and  Burket  dark  gray  and 

black  shales  ("Genesee") 120 

Tully  limestone 140 

Hamilton  group 

Mahantango  formation — 1,000 

Marcellus  formation  20 

Onondaga  formation 65 

Oriskany  group 

Ridgeley  sandstone  member 80 

Shriver  chert  member •-  120 

Helderberg  group  1 

Silurian  U sandstone  & limestone)  190 

'I'onoloway  J 

"Salina"  (shale  & sandstone)  7251: 


The  approximate  total  thickness  of  Devonian  in  this 
well  is  6,500  feet. 

The  I.  H.  Lake  No. 4304  deep  test  well  is  located  in 
Marion  County,  W.  Va.,  six  and  a half  miles  southeast  of  Fairmont, 
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or  approximately  twenty-five  miles  southwest  of  Point  Marion,  Pa. 
Dr.  I.  C.  White*  assigned  the  following  thicknesses  to  the  various 
formations  in  this  well: 


Mississippian  Feet 

Pocono 346 

Devonian 

Catskill 785 

Chemung 2,495 

Portage,  Genesee  & 

Hamilton 2,415 

Marcellus 245 

Onondaga 54 

Oriskany 40 

Helderherg  group  521 


A deep  test  well  located  near  Summit  on  Chestnut  Ridge 
in  Fayette  County  had  reached  the  Onondaga  formation  when  trouble 
was  encountered  in  drilling.  This  well  begins  150-  feet  below  the 
base  of  the  Pocono  and  preliminary  reports  would  put  the  top  of 
the  Onondaga  limestone  about  6,715  feet  below  the  Pocono.  This 
indicates  a thicker  Devonian  than  in  the  McCance  well  where  the 
same  interval  is  6,110  feet. 

Numerous  wells  less  deep  show  the  following  as  char- 
acteristic from  the  bottom  of  the  Pocono: 

Feet 

200-400  Gray  shale  with  numerous  sandstone  beds 

100-300  Red  shale  with  abundant  sandstone  at  top  and 
scattered  sandstone  lenses  in  middle. 

200-400  Predominantly  sandstone  with  moderate  amount 

of  gray  and  buff  shale.  (The  lowest  sand  of 
this  group  is  called  the  Elizabeth). 

800-990  Shale 

1400  Shale  with  sandstone  beds  20  to  40  feet  thick  at 
intervals  of  200  to  500  feet. 

40  Hard  sandstone  (Parkhead?) 

1750  Shales  (Brainier) 

Silurian.  Ordovician.  Canadian  and  Cambrian 
The  characteristics  and  thicknesses  of  the  rocks  under- 
lying Fayette  County  must  be  inferred  and  calculated  from  exposures 
to  the  east  in  the  Chambersburg  region  or  the  Blair-Huntingdon 
County  section  and  to  the  west  from  a deep  well  near  Waverly,  Ohio, 

*0hio  Oil  and  Gas  ken's  Journal,  September,  I§T§ 
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The  following  table  shows  the  estimated  thicknesses  of  the 

various  systems  in  Fayette  County: 

Silurian  3,250  feet 

Ordovician  1,400  " 

Canadian  3,500  " 

Cambrian  1,000  " 

It  may  be  inferred  that  the  upper  half  of  the  Silurian 
would  be  composed  of  shales  and  shaly  sandstones;  and  the  lower 
half  dominantly  sandstone  with  a middle  red  shaly  sandstone  member. 
The  upper  Ordovician  may  be  shale  with  sandstone  lenses  and  the 
lower  one-third  limestone  and  limy  shale.  Canadian  strata  would 
be  entirely  dolomitic  limestone  and  the  Cambrian  would  be  lime- 
stone with  a bottom  section  of  sandstone  and  quartzite. 

EXPLANATION  OF  MAP 

On  the  map,  the  rock  structure  of  the  county  is  contoured 
on  two  persistent,  exposed  datum  planes,  the  top  of  the  Upper  Free- 
port coal  bed  in  the  eastern  half  and  the  base  of  the  Pittsburgh 
coal  bed  in  the  western  half.  The  contour  line  at  which  the  two 
datum  planes  are  tied  together  is  shown  on  the  map  by  this  symbol 

-® This  junction  line  is  either  the  1300-foot  contour  on  the 

Pittsburgh  coal  bed  or  the  700-foot  contour  on  the  Upper  Freeport 
coal  bed.  Along  this  line  drill  records  and  stratigraphic  sections 
show  the  interval  between  the  Pittsburgh  and  Upper  Freeport  coqls 
to  be  600  to  620  feet. 

The  structure  contours  refer  to  sea  level  and  are  at 
100-foot  intervals.  Exceptions  occur  along  the  structural  axes 
where  the  high  and  low  points  are  further  defined  by  the  use  of 
50-foot  contours,  indicated  by  dashed  lines. 

Also  on  the  map  are  the  outcrops  of  the  Waynesburg, 
Pittsburgh,  Upper  Freeport  and  Prookville  coal  beds  and  the  top  of 
the  Loyalhanna  formation.  The  symbols  and  letters  on  these  lines 
are  always  placed  on  the  inside  of  the  outcrop  so  that  outliers 
and  inliers  may  be  distinguished. 
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